The missionof the United States Department of Agriculture (USDA) Food and Nutrition Service Special Supplemental Nutrition Program for Women, Infants, and Children (WIC) is to safeguard the health of lowincome women, infants, and children up to age 5 years who are at risk for poor nutrition.1 WIC, which was created as a 2-year pilot program in 1972 and made permanent in 1975, addressed the public and medical concern about malnutri-tion among low-income mothers and children.1 WIC provides nutritious foods to supplement diets, nutrition education, and referrals to health care and other social services.1 The majority of WIC participants acquire foods through retail food stores (also called vendors) authorized by WIC state agencies. Authorized vendors carry WIC-approved foods and accept WIC checks, vouchers, and/or electronic benefit transfer.1 The focus of WIC has transitioned from preventing malnourishment to concerns of childhood obesity and exces-sive energy consumption combined with a low intake of fruits, vegetables, and whole grains have become the primary dietary concern of WIC participants.
The USDA Food and Nutrition Service charged a 2004 Insti-tute of Medicine (IOM) committee with reviewing the pro-gram's current supplemental food packages and evaluating the necessity of redesigning them to improve WIC participants' diets in regard to nutrition-related diseases. 2 The IOM devel-oped a report from their findings entitled, WIC Food Packages: Time For Change, 2 which recommended WIC match the current dietary guidance for infants and young children. The commit-tee's revisions encouraged consumption of fruits and vegetables (F/V), emphasized whole grains, lower saturated fat, and food packages that appealed to diverse populations. 2 Informed by the IOM recommendations, the USDA published an interim rule for the food packages on December 6, 2007, that required all revisions to be implemented by October 1, 2009. 3 The interim rule largely reflected the IOM recommendations. 4 However, due to certain cost containment modifications, the interim ruling did not provide all WIC participants with a $10 cash voucher allotment for F/V purchases as recommended by the IOM. Exclusively breastfeeding mothers were provided with a $10 per month F/V cash value voucher and all other women received an $8 F/V cash value voucher. This decrease in allotment for F/V cash value vouchers was later changed to provide all WIC participants with the IOM $10 recommendation. 4 The final ruling on March 4, 2014, expanded whole-grain options, provided yogurt as a partial substitute, allowed parents to buy fresh F/V instead of jarred baby food, and gave states the flexibility to meet the needs and cultural preferences of their WIC participants. 5 The final ruling still included the revisions of more fruits, vegetables, whole grains, a reduction in juice consumption, and a switch from whole milk to low-fat milk for children aged 2 years and younger.
5
The revisions also incentivized and supported breastfeeding by increasing the amount of food allotted and the length of time the exclusive breastfeeding package could be provided. In contrast, the amount of formula for women partially breastfeeding was decreased to incentivize the exclusive breastfeeding package. 5 The 49,000 WIC-authorized retail stores were required to stock specific items such as fruits, vegetables, and whole-grain products to benefit from sales related to WIC. 5 Overall, these revisions aimed to improve dietary intake, increase breastfeeding participation rates, and expand healthy food and beverage availability at retail stores.
Although evidence exists about dietary intake, healthy food and beverage availability, and breastfeeding participation of the 2009 WIC food package revisions, to our knowledge, no systematic review exists that assesses the overall influence of the 2009 WIC food package revisions. Therefore, the objective of this review was to assess the effects of the 2009 food package revisions on healthy food and beverage availability, breastfeeding outcomes, and dietary intake of WIC program participants 5 years later using only peer-reviewed research.
METHODS
Articles included in this review were extracted from CINAHL, Cochrane Database, Web of Knowledge, and PubMed through a systematic review of literature utilizing the Preferred Reporting Items for Systematic Reviews and Meta-Analyses format. 6 The authors tested potential key words related to WIC packages and revisions found in the Medical Subject Headings Library (http://www.nlm.nih.gov/mesh/) through mock searches to ensure that the final list of terms captured relevant articles that met inclusion and exclusion criteria. Final terms used in this search included a combination of the following words: WIC; The Special Supplemental Nutrition Program for Women, Infants, and Children; food package; and 2009 revisions. Reference lists of primary studies were scanned for additional citations. Inclusion criteria for manuscripts were peer-reviewed, English language, and United States. Meeting abstracts were excluded due to limited information provided. Articles were added to the initial review in cases where the title, abstract, or key words indicated that the study analyzed the implications of the 2009 WIC food package revisions, measured availability of healthy food and beverages at WIC retail locations, breastfeeding participation, and dietary intake, and were published before the peer- Two coders (D. J. S. and C. B. S.) independently extracted and then compared data to resolve any discrepancies through consensus. Both coders extracted information into a standardized form from selected articles and eligibility criteria into a table to note author, year published, research design, participants, location, data collection, study description, and results (see Table 1 ). Risk of bias was noted by assessing publication and funding mechanisms, experimental design (eg, whether there was a control group), sample size, followup measures, validity and reliability of the data collection instrument, and reporting. Where quantitative results existed, no summary measures were addressed due to inconsistent measurement methods across studies.
In total, 28 articles were identified in the initial review. Full articles were read for inclusion in the study. Two articles were excluded because they did not assess the 2009 WIC revisions and six articles were excluded because they were conference abstracts (see the Figure) . This study was exempt from institutional review board review because there was no interaction with human subjects.
RESULTS
Twenty articles met the aforementioned study criteria (see the Figure) . The following sections summarize changes in dietary intake, availability of healthy foods and beverages, and breastfeeding outcomes. Eight of the studies examined changes in the availability of healthy foods and beverages, nine analyzed changes in dietary intake, and three evaluated an increase in breastfeeding participation. The articles reported a variety of quantitative and qualitative research methods, including cross-sectional surveys, secondary data analysis, inventories, and interview methodology.
Dietary Intake
Dietary changes after the 2009 WIC food package revisions were observed among WIC participants across several food groups.
7-15 Households enrolled in WIC purchased more whole-grain breads and brown rice. 7 Retail scanner data demonstrated that WIC households also decreased purchases of juice.
8 Native-American children participating in WIC reported increased consumption of whole-wheat bread at rates of four to seven times per week and two or more times per day and decreased consumption of white bread in an interview setting.
9
Significant changes were observed in dietary intake in another study, with increased fruit consumption by 0.33 servings (one fruit serving is equivalent to 1 medium fruit, whereas 1 / 4 cup dried fruit is equivalent to 1 / 2 cup fresh, frozen, or canned fruit based on the 2005 Dietary Guidelines for Americans [DGA]) per day among Hispanic mothers enrolled in WIC. 10 In the same study, low-fat dairy intake increased by 0.21 servings (one milk serving is equivalent to 1 cup milk, 1 cup yogurt, and 1.5-oz cheese based on the 2005 DGA) per day among Hispanic WIC-enrolled mothers, 0.34 servings per day among Hispanic WIC-enrolled children, and 0.24 servings per day for African-American WIC-enrolled children. 10 Native-American WIC-enrolled children consuming F/V four or more times per day increased from 7.0% and 3.9%, respectively, to 11.5% and 8.0% after the 2009 WIC food package revisions.
9 Saturated fat intake decreased as the purchase of milk and cheese declined by 85 g/month 11 Another study observed an increase in caregiver and child consumption of whole grains and fruits and a decrease of whole milk and fruit juice. 12 In addition, a study assessing the New York State WIC program demonstrated that daily consumption of fruit, vegetables, and whole grains increased for WIC-enrolled children aged 1 to 4 years. 13 Similarly, rates for 95th percentile weight-for-recumbent length among 1-year-old WIC-enrolled children and body mass index 95th percentile among 2-to 4-year-old WICenrolled children decreased after the revised WIC food packages were implemented. 13 WIC participants who were interviewed supported the 2009 WIC food package revisions, specifically with regard to fruits, vegetables, and whole-grain products. On the other hand, the same WIC participants did not enjoy the reducedfat milk and soy product options.
14 In addition, caregivers enjoyed the addition of jarred F/V to the food package for infants aged 6 to 11 months, but many caregivers also wanted the option to choose between jarred foods and fresh F/V. 15 Results for dietary intake are compiled in Table 1 .
Availability of Healthy Foods and Beverages
Managers and owners of WIC-authorized and noneWICauthorized vendors had mixed perceptions about consumer demand (eg, number of customers, sales, and profits) for healthy products and impressions of the 2009 WIC food package changes. [16] [17] [18] WIC-authorized and noneWIC-authorized vendors at 58 nonesupermarket retailers in five towns in Connecticut perceived lower customer demand for healthy food and beverage items compared with unhealthy foods and beverages after the 2009 WIC changes. 16 Another study found that WIC-authorized retail storeowners' and managers' attitudes toward offering healthy foods positively increased after the revisions. 17 These attitudes, collected through interview methodology, differed in non-WIC store managers; however, these changes were not statistically significant. 17 Many retailers had a positive (46%) or neutral (36%) overall impression of the 2009 WIC food package revisions, compared with 18% who had a negative overall impression of consumer demand. 16 Four studies demonstrated that WIC-authorized vendors improved healthy food and beverage availability compared with non-WIC vendors as a result of WIC food package revisions. [18] [19] [20] [21] WIC-authorized vendors demonstrated the greatest benefit, showing an increase in sales of the emphasized food products 17, 22 and improved stocking of brown rice, fruits, 23 whole-grain breads, and low-fat dairy options, but no significant change in fresh vegetables compared with non-WIC vendors. 21 Furthermore, the WIC food package revisions influenced food prices, with modest reductions in price for canned F/V at small stores in seven Illinois counties. 18 Price reduction for F/V did depend on the store size and location. Results for health food and beverage availability are compiled in Table 2 .
Breastfeeding Outcomes
The 2009 WIC food package revisions had mixed results about breastfeeding initiation and duration. 13, [22] [23] [24] [25] After the 2009 WIC food package revisions, the partial breastfeeding package issuance decreased, the full breastfeeding package issuance increased, and the full formula package increased for mother-and-infant dyads during the birth month. 24 The full breastfeeding package issuance did not change for dyads with infants aged 3 to 5 months. After the 2009 WIC food revisions, breastfeeding initiation rates were stable even with the changed assignments in the food packages 24 (see Table 3 ).
Another study showed an 86% increased issuance rate of the full breastfeeding package and a 10% decrease in issuance rates for formula-only packages after revisions. 25 According to the study, training and education policies before the implementation of 2009 WIC food package revisions increased breastfeeding package issuance, decreased partial breastfeeding package issuance, and decreased formula package issuance. 25 A study looking at WIC participants in Los Angeles county demonstrated an 8% increase in WIC participants exclusively breastfeeding through 3 months after the revisions occurred. 26 An increase of 9% of WIC participants exclusively breastfeeding through 6 months also occurred in this population. 26 In contrast, the study demonstrated that overall the new food package appeared to have had little or no effect on overall breastfeeding at 3 and 6 months, after adjustment for other factors. 26 In addition, a study that looked at various influences of the food pack revisions demonstrated a 7.3% increase in breastfeeding initiation 13 (see Table 3 ).
DISCUSSION
The 2009 WIC food revisions demonstrated a positive influence on WIC participants' dietary intake. Increased consumption of fruits, vegetables, and whole-grain products were prevalent after the revisions. WIC participants bought less juice, white bread, and whole milk postimplementation. Overall, improvement in whole-grain consumption was widely established in the research. Although studies demonstrated improved F/V consumption, this improvement was minimal. Future research should assess why the improved F/V consumption was limited. Potential studies could focus on assessing higher cash value voucher allotments for acquiring produce. Furthermore, research could focus on the required WIC educational lessons and how to integrate education on preparing and purchasing fresh, frozen, dried, or canned produce.
In February 2015, an expert IOM committee published the first of three reports on the WIC food packages. 27 The first report addressed the topic of white potatoes being ineligible for purchase with the WIC cash value voucher. 27 The committee recommended that white potatoes contain similar nutritional properties of other starchy vegetables that are currently permitted for purchase with the cash value voucher. 27 The committee found no direct evidence to support that consumption of white potatoes adversely affected the health outcomes for WIC participants. 27 The committee decided to allow white potatoes to henceforth be a WIC-eligible vegetable in the cash value voucher. Future research should assess whether the allowance of white potatoes increases vegetable intake with WIC participants and whether this cash value voucher white potato eligibility displaces consumption of other vegetable sources.
Despite the minimal produce consumption change, improvement in dietary intake among WIC participants from the 2009 revisions are closer to meeting the 2010 DGA. 28 Specific improvements that are particularly important involve helping WIC participants reduce consumption of sugar and solid fats and increase consumption of whole grains, low-fat dairy, and fruits.
28 WIC can also continue to limit juice allotments to help reduce higher consumption rates among WIC participants. 29 With the recent publication of the 2015 DGA, future research should assess whether the food packages meet these new recommendations. Similarly, WIC could be modified to meet the DGA recommendations through the upcoming 2015 Child Nutrition Reauthorization Act.
As the revisions become more established, future research should analyze long-term effects of 2009 WIC food package revisions. For example, robust anthropometric measurements, such as body mass index, could be assessed with WIC participants. Future research should assess the specific use of specific food package products through multiple pass dietary recalls. Additional qualitative interviews should be conducted with participants about food package products are incorporated into the diet, such as brown rice, beans, and vegetables.
The 2009 WIC food package revisions have demonstrated that USDA policy can improve dietary intake for consumers and healthy food and beverage availability in the retail environment. Researchers, practitioners, and policy have suggested improving the nutritional quality of foods allowed in other federal food and nutrition assistance programs, such as the Supplemental Nutrition Assistance Program (SNAP), also operated by the USDA. 30 Whereas the WIC program serves a large population of infants and children, 48% of SNAP participants are children and SNAP encompasses three times more children than WIC. 31 Due to this large reach, SNAP could test the influence of setting nutrition guidelines similar to other supplemental feeding programs such as WIC, National School Lunch Program, and USDA's Child and Adult Care Food Program. In addition, the 2015 Dietary Guidelines Advisory Committee supported aligning food assistance programs such as SNAP and WIC with their recommendations. 32 Like WIC's vendor stocking requirements, research has shown that more than 58% of key stakeholders interviewed in regard to nutritionrelated changes to SNAP recommended SNAP retailers should stock a minimum quantity of healthful foods. 30 Participants enrolled in SNAP have also demonstrated support for incentives to encourage F/V consumption and limitations to decrease consumption of sugar-sweetened beverages. 33 Currently, SNAP is not supporting participants in meeting the 2010 DGA. 34 The positive WIC revisions of improved dietary intake, limiting consumption of unhealthy products, and improved healthy food and beverage availability could also provide positive changes to SNAP. 30 The 2009 WIC food package revisions were associated with improved healthy food and beverage accessibility, although limitations still existed. Overall, availability of F/V increased in 7 northern Illinois counties after the revision. 18 WIC vendors' inventories carried more varieties of fruit and increased the availability of whole grains and low-fat milk. To a lesser degree, the revisions affected non-WIC vendors, who also increased their availability of healthy food. 16 Further analysis should be completed to identify why stores do not participate in WIC and strategies to address any challenges. Future studies should assess the quality and diversity of foods offered by WIC vendors. In addition, purchasing data could be used to assess what F/V are being purchased with cash value vouchers. These inventory questions should be evaluated to understand issues in product sourcing and consumer demand.
The mission of increasing breastfeeding participation with the 2009 WIC food package revisions had mixed results. Whaley and colleagues 25 demonstrated a decline in issuance of partial breastfeeding packages and an increase in full breastfeeding and formula packages. In total, three studies have been published to date on breastfeeding participation after the 2009 WIC food package changes. Further research should assess strategies to increase breastfeeding participation (ie, both initiation and duration).
Despite WIC's overwhelming support for breastfeeding mothers, the breastfeeding rate of WIC participants is 20% lower than non-WIC participants. 35 Currently, non-WIC
